Background: The prevalence of metabolic syndrome is shown to be high in patients with schizophrenia when compared to the general population. Metabolic syndrome can itself increase the morbidity and mortality in these patients who already have other risk factors. The aim of this study was to assess the prevalence of metabolic syndrome and its correlation with sociodemographic profile, with severity of schizophrenia and functionality in patients with schizophrenia. Materials and Methodology: A total of 100 patients with schizophrenia attending a tertiary care center were assessed for metabolic syndrome in this cross-sectional study. The severity of schizophrenia was assessed using positive and negative syndrome scale, and global assessment of functioning (GAF) and social and occupational functioning assessment scale (SOFAS) were used to assess functionality. Results: Mean age of the participants (n = 100) was 35.12 years (standard deviation = 10.7) with mean duration of schizophrenia being 8.3 years (standard error = 0.58). The prevalence of metabolic syndrome was 37%. Metabolic syndrome was more commonly seen in relatively older participants (P < 0.00), females (P = 0.002), homemakers (P = 0.006), with longer duration of schizophrenia (P = 0.013), and with longer duration of treatment (P = 0.027). The mean score of GAF and SOFAS in the participants with metabolic syndrome was low, suggesting poor functioning. Conclusion: Identification of metabolic syndrome needs to be further stressed as the functioning is impaired due to it.
Introduction
Patients with schizophrenia usually suffer from metabolic abnormalities during illness. These abnormalities have been identified even at the onset of schizophrenia which led to a suggestion that they are an integral part of schizophrenia. [1] Metabolic abnormalities along with insulin resistance, elevated blood pressure, and visceral adiposity constitute metabolic syndrome which leads to increased mortality due to cardiovascular disease. [2] The prevalence of metabolic syndrome is fairly high in patients with schizophrenia. It ranges from 17% in patients with duration of illness <1.5 years to as high as 49% with duration of illness for more than 20 years. [1] The average body mass index in the participants with schizophrenia has been reported to be 22.5-29. [3, 4] Central obesity as assessed using waist circumference is independently associated with each component of metabolic syndrome
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including insulin resistance. It contributes to hypertension, high serum cholesterol, low high-density lipoprotein (HDL) cholesterol, and hyperglycemia. Obesity along with other components further increases the risk of cardiovascular disease. [5, 6] In patients with schizophrenia, death due to cardiovascular event is a leading cause for increased mortality. [7] Cardiovascular risk factors such as smoking, physical inactivity, diabetes mellitus, hypertension, and obesity are more common in patients with schizophrenia. [7] Along with these risk factors, antipsychotic-induced weight gain increases the prevalence of metabolic syndrome. [7, 8] The risk for metabolic syndrome is higher in patients with long duration (>10 years) of schizophrenia [1, 9] and antipsychotic treatment of more than 6 months. [3] The impact of metabolic syndrome on cognition and functioning has been assessed in few studies. Executive functioning assessed using tests such as trail making test B, clock drawing task score, EXIT25, and controlled oral word association test has shown poorer performance in participant with metabolic syndrome. Performance is also associated with socioeconomic background of the participants which can be a confounding factor. [10] Verbal fluency and verbal memory impairment have been seen in participants with schizophrenia having comorbid metabolic syndrome. [11] Poor scores are also seen in the quality of life scale (WHOQOL) and global assessment of functioning scale (GAF) in such participants. [12] This study aims to assess the prevalence of metabolic syndrome and its correlation with sociodemographic profile, with the severity of schizophrenia and functionality in patients with schizophrenia.
Materials and Methodology
For the study, 100 patients of schizophrenia attending outpatient setting in New Delhi were included in the study. It was a cross-sectional study conducted over a period of 7 months in 2013. The participants diagnosed with schizophrenia as per the Diagnostic and Statistical Manual of Mental Disorders, fourth edition TR criteria aged more than 18 years and duration of schizophrenia more than 2 years were included in the study. Those not consenting and pregnant were excluded from the study. The full details of methodology are given elsewhere. [13] For metabolic syndrome, International Diabetes Federation criterion, central obesity measured as waist circumference (males ≥90 and females ≥80) along with any two of the following triglycerides more than or equal to 150 mg/dl, HDL (males ≤40 mg/dl and females ≤50 mg/dl), blood pressure (systolic ≥130 mmHg and diastolic 85 mmHg), and fasting blood sugar more than equal to 100 mg/dl was used. [14] Severity of schizophrenia was assessed with positive and negative syndrome scale (PANSS) [15] and functionality with GAF [16] scale and social and occupational functioning assessment scale (SOFAS). [16] An informed consent was taken from the patient and the family member. 
Results
Among the participants recruited in the study (n = 100), 55% were male and 45% female. They were in an age group ranging from 18 years to 72 years (mean = 35.12 and standard deviation = 10.7). Almost all the participants (99%) were on antipsychotic medications (86% on the second generation, 12% on the first generation, and 1% on both) with one maintaining well without any medication. The mean duration of illness and the mean duration of treatment were 8.3 years and 7.8 years, respectively [ Table 1 ]. Family history of diabetes mellitus was present in 18% of participants, hypertension in 13%, coronary artery disease in 2%, epilepsy in 4%, thyroid disease in 1%, and tuberculosis in 1%.
There was a significant difference in the age of participants with metabolic syndrome (P < 0.001). The mean age of participants with metabolic syndrome was 42.6 years and without metabolic syndrome, it was 30.7 years. It was significantly common in females (P = 0.002) and married individuals (P = 0.006). It was significantly more common in homemakers (P = 0.001). There was a significant difference with regard to total duration of schizophrenia (P = 0.013), and the total duration of treatment (P = 0.027) was obtained for it. Participants with metabolic syndrome had longer duration of schizophrenia (median = 10 years) and were on treatment for longer duration (median = 10 years) [ Table 1 ]. The detail of the variables of metabolic syndrome is given in Table 2 .
There was significant difference in GAF score (P = 0.034) and SOFAS score (P = 0.028). The mean score of GAF and SOFAS in the participants with metabolic syndrome was low suggesting poor functioning when compared with that of the participants without metabolic syndrome. There was no significant difference in other parameters.
Discussion
The prevalence of metabolic syndrome was comparable to some of the studies. [1, 3, [17] [18] [19] The prevalence rate was higher than that seen in the general population and also drug naïve participants with schizophrenia. [17, 18] Metabolic syndrome was assessed and identified for the first time in these individuals. Metabolic syndrome was significantly associated with age, female gender, married individuals, total duration of schizophrenia, and total duration on treatment. It corroborates with the findings of other studies although there are contradicting results regarding gender prevalence. [1, 18, 20] Poor functioning was seen in participants with metabolic syndrome with GAF and SOFAS. Similar result was seen in other study [12] along with impairment in quality of life (WHOQOL-Bref) in domains of physical and psychological health. A study has shown deficits in cognitive domains such as processing speed, verbal fluency, working memory, and problem solving in participants with schizophrenia having metabolic syndrome. [12, 21] General population suffering from metabolic syndrome are shown to have impairment in executive functioning, which suggests that metabolic syndrome can result in these impairments irrespective of comorbid schizophrenia. [10] These impairments can result in difficulty in holding job, social interactions, and can increase the burden on family member. It also affects the self-assessment of physical symptoms and seeking treatment for the same. It would be interesting to see whether functionality improves with early identification and initiation of steps to reverse the metabolic abnormality.
With increasing age, multiple factors such as food habits, physical activity, substance use, and genetic predisposition can cumulatively lead to metabolic abnormality. Suffering from schizophrenia and being on treatment can exaggerate these factors which explain the higher prevalence than the general population.
It is a known fact that the use of second-generation antipsychotics can increase the prevalence of metabolic syndrome due to propensity to cause weight gain, impaired glucose metabolism, and impaired lipid metabolism. In this study, there was no significant association between antipsychotic treatment and metabolic syndrome. The second-generation antipsychotics may have played a role in these participants as all of them have received it at some point. The presence of other illnesses such as diabetes mellitus, hypertension, and sedentary lifestyle may also have contributed. Among the participants with metabolic syndrome, 12 were suffering from diabetes mellitus, 18 were hypertensive, and 4 were obese.
There was no significant association between psychopathology and metabolic syndrome. A study has shown that participants with metabolic syndrome have more psychopathology on PANSS. [22] Negative symptoms of schizophrenia can increase risk factor for metabolic syndrome as it can lead to unemployment, sedentary lifestyle, and increase nicotine use. To ascertain any association with metabolic syndrome, a longitudinal study with repeated evaluation is required as severity of psychopathology fluctuates during the course of schizophrenia.
There are some limitations to the study. It was a cross-sectional study with purposive sampling. The study was conducted in an apex institute due to which the participants included in the study were not from any specific regions. Moreover also in addition, the cases were taken from the study population who are usually referred from other centers due to difficulty in management. There was no control group. Hence, it is difficult to generalize this finding to general population.
Conclusion
The study highlights the importance of regular monitoring of the participants with schizophrenia for metabolic abnormalities as it not only increases mortality but also affects the functioning of the participants. To prevent increase mortality, it would be prudent to regularly monitor waist circumference, metabolic parameters, check weight gain due to medications, and to change antipsychotics whenever it is required.
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